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Front cover photograph 
Microtubules (Green) and Chromatin (Red) at telophase 
in an early Drosophila embryo. 
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WITHIN THE INSTITUTE 
The Institute consists of 
seventeen independent 
research groups contain- 
ing postdoctoral scien- 


tists, visitors, research 


assistants and a total of 
more than 50 graduate 
students. Together with 
support staff, the Institute 
comprises 200 personnel, 
all of whom are affiliated, 
through their group 


leaders, to one of the 


University science depart- 
ments. The teaching we do and our lists of publications are 
credited to our parent departments, and we have access to 


their workshops and equipment. 


FOREWORD BY THE CHAIRMAN 


The Wellcome Trust awarded Programme Grants to Azim 
Surani and Martin Evans, a new Principal Research 
Fellowship to Daniel St Johnston, and a Career Development 
Fellowship to Nancy Papalopulu. CRC support has included 
‘Core’ grants for tissue culture facilities, a DNA sequencer 
and general equip- 
ment in addition to 
funding for investi- 
gating the applica- 
tion of basic research 
strategies to cancer 
problems. Five-year 
Fellowships from the 
Lister Institute of 


Preventive Medicine, 


the Royal Society and 
the BBSRC (a David Phillips Fellowship) have also been 


awarded to senior postdoctoral workers. 


We receive funding in a 
2:1 ratio from our major 
sponsors, the Wellcome 
ircust and | the “Cancer 
Research Campaign. Research 
grant expenditure approached 
six million pounds for the 
year 1996/97 and examples 
of awards received over this 
period, given below, high- 
light the type of funding 
available to individuals in 


the Institute. 
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In October 1997, Michael Akam, one of 
our senior group leaders was appointed as 
Professor of Zoology and Director of the 
University Museum of Zoology. Tony 
Kouzarides received the 1996 Bodassaki Prize 
for Biology and Steve Jackson, the Tenovus 
Scotland Medal for major contributions to 
understanding of eukaryotic gene expression. 
Ron Laskey received the Biochemical Society's 
CIBA medal and was awarded the Feldberg 
Prize and the 1998 Louis Jeantet Prize for 
Medicine (Switzerland). (Other recognitions 


are listed on page 51.) 


‘ose signals which tell 
to develop have 


Keowing how the body develops 
normally therefore helps us to 
understand how and why disease 

jand cancer occur, 


|| 


Ost 
The Institute participated in National Science Week for 
the first time in 1997, opening its doors to Cambridge resi- 
dents and visitors, and staging 
visual, audio and practical 


of 


research work currently in 


demonstrations the 


progress. 


HISTORICAL BACKGROUND 

The Institute is situated in the 
middle of the area containing 
the science departments of the 
University of Cambridge and 
within a short distance of the 
centre of the historic city. It 
founded 1989 


promote research in the areas 


was in to 
of Developmental Biology and 
Cancer Biology and is an 


assemblage of independent 
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research groups located in one building designed to promote 
as much interaction as possible. Developmental and cancer 


biology are complementary since developmental biology is 


concerned with how cells come to acquire and maintain 


Cc 


their normal function; cancer is a result of a cell breaking 
loose from its correct controls and becoming abnormal. Both 


areas require a detailed knowledge of intracellular processes, 


which need to be analyzed at 7 
the cellular and molecular 
levels. 

These research areas are 
complementary at the scien- 
tific and technical levels. To 
understand what goes wrong 


when a cell becomes cancer- 


ous requires a knowledge of 
the processes which ensure 
correct cell function in 
normal development. At the 
technical level, the analysis of 
cellular and molecular 
processes requires familiarity 
with techniques which no 
one person can master, such as gene cloning, antibody 
preparation, cell culture, and embryological manipulation. 
There is, therefore, a major benefit in having scientists with 
different but complementary knowledge and technical skills 


working in close proximity to one another. 
John Gurdon Chairman 
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INSTITUTE FACILITIES 


consumables and equipment. Core support is there to ensure 
that the researchers workload in these areas is kept to a 
minimum. In addition to scientific, social and sporting facil- 
ities provided by membership of University. Science 
Departments and the 
Cambridge colleges, 
all in the Institute 
benefit from events 


organized by enthusi- 


astic members of 


We are fortunate to have excellent core funding available to staff This year these 
provide the necessary central services that support the indi- have included wine 
vidual research groups in the Institute. It has proved a signif- and whisky tastings, 
icant advantage to have central funding for the larger items football, rounders, the 
of equipment (eg centrifugation, confocal microscopy, annual Cambridge 
histology, oligo synthesis and computer graphics) used Chariots of Fire race 


communally. The aim of the small group of core staff is to and the Institute 
support the groups’ research by reacting quickly to necessary scientific two-day 
changes in group requirements and central facilities, eg retreat. 
increases in staff, alter- 
ations to laboratories, 
reorganization or purchase 
of equipment. 
Grant-funded research 
within a University envi- 
ronment inevitably entails 
significant amounts of 
paperwork and organiza- 
tion: grant applications, 


financial management, 


appointments, setting up 


of labs and purchase of 
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Confocal optical section of a Drosophila leg disc showing the 
CHUN-CHE CHANG modulated expression of Ubx protein (green) in the disc 


CHARLES COOK epidermis. Developing sensory cells (red) provide landmarks in 


the disc. (Marion Rozowski) 
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THE DIVERSITY OF DEVELOPMENT IN ARTHROPODS 


A clone of cells in the developing Drosophila wing 


engineered to express both Ubx and green fluorescent 


protein. (Fernando Roch) 


ver the last ten years, it has become clear that all animals 

use a very similar ‘toolkit’ to build their embryos, and yet 

they exhibit enormous diversity — of developmental 
processes and of body plans. We use the extensive understanding of 
Drosophila development as a starting point, from which to explore 
the jungle of arthropod diversity. 

One focus of our interest is the diversity of development itself. 
Many insects appear to make their embryos in very different ways 
from Drosophila. For example, the germ line of Drosophila is spec- 
ified very early, by the segregation of maternal determinants. In 
other insects, the germ line has only been identified much later, and 
may be specified by induction in the forming gonads. Is this differ- 
ence real, or only apparent? Using the vasa gene product as a 
conserved molecular marker for the germline in locusts, we are re- 
examining when and where germ cells are first formed, and what is 
necessary for their specification. 

Much of our work focuses on the genes of the Hox cluster, 
which control the diversification of arthropod segments. Changes in 
the regulation of Hox genes have played a significant role in insects 
and crustaceans — for example, in the specialisation of thoracic 
segments to form maxillipeds in many groups of Crustacea. 

To understand this process in more detail we are examining 
how the Hox genes affect the development of the legs and wings in 
Drosophila. We find that the regulation of the Hox genes within 
segments controls details of the cuticular pattern — for example the 
pattern of trichomes in the legs. Subtle differences between closely 
related species of Drosophila depend in part on changes at the Ubx 
locus, suggesting that even these ‘master control genes’ contribute 
to gradual evolutionary change. 

In 1998 our research group will move to the University 
Museum of Zoology, following Michael Akam’s appointment as its 


Director. 


Averof, M. and Akam, M. (1995). Hox genes and the diversification of insect 
and crustacean body plans. Nature 376, 420-423. 


Ho, K., Dunin-Borkowski, O. and Akam, M. (1997). Cellularisation in locust 
embryos occurs before blastoderm formation. Development 124, 2761-2768. 
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Gastrula stage embryos stained for the expression of 


Xwnt8 (light blue in panels A and B) in relation to the 
expression of Xnot (dark blue in panel A) and Xmyf-5 
(dark blue in panel B). Xwnt8 is a signalling molecule 
expressed in lateral and ventral mesoderm. Xnot is a 
gene expressed in dorsal mesoderm fated to become 
notochord. Xmyf-5 is a myogenic gene expressed in 


dorsal-lateral mesoderm fated to become muscle 


Transgenic tadpole expressing green Huorescent 
protein (GFP) under the contfol of a lens specific 
promoter. Panel A shows a low magnification 

’ image of att ansgenic tadpole viewed under a 
combination of blue and normal white light 
Panel B shows a high magnification image of the 
eye of aq fransgenic tadpole viewed under normal 


white light 


Muscles of 
the Mouth 


SIGNALS THAT ORGANIZE THE VERTEBRATE EMBRYO 


Ventricle 


Ventral view of the head and thorax of a transgenic 


tadpole expressing green fluorescent protein (GFP) in 


all its muscles 


he vertebrate embryo is organized and patterned following 

a series of inductive events. The first of these signalling events 

results in the induction of the mesoderm at the blastula stage. 
The second event occurs at the gastrula stage when the mesoderm 
becomes patterned. As a long term goal we would like to understand 
the molecular basis of the inductions that organize the vertebrate 
embryo. In addition, we would like to better understand how 
localised production of signalling molecules becomes translated 
into organized changes in cell movement and differentiation. 

To this end we have been investigating the role of fibroblast 
growth factor (FGF) during mesoderm formation in the frog, 
Xenopus laevis. We have found that inhibiting FGF signalling in the 
embryo, by expressing a dominant negative version of the FGF 
receptor, disrupts mesoderm formation. We are now investigating 
the role of antagonising signals in establishing pattern within the 
mesoderm during the gastrula stages. In addition, by following the 
morphogenetic movements that occur during the gastrula and 
neurula stages using time-lapse video microscopy, we hope to better 
understand how signals affect morphogenesis. 

We recently developed a very efficient method for making trans- 
genic frog embryos. This technology enables us to manipulate the 
expression of developmental genes in the embryo with much better 
precision than ever before. It also allows us to investigate the regu- 
lation of promoters in a developmental context. Finally we are eval- 
uating whether the transgenesis method can be adopted for 


insertional mutagenesis in frogs. 


Kroll, K.K. and Amaya, E. (1996) Transgenic Xenopus embryos from sperm 
nuclear transplantations reveal FGF signalling requirements during gastrulation. 
Development 122:3173-3183. 


McFarlane, S., Cornel, E., Amaya, E. and Holt, C.E. (1996) Inhibition of FGF 
Receptor Activity in Retinal Ganglion Cell Axons Causes Errors in Target 
Recognition. Neuron 17:245-254. 


Amaya, E. and Kroll, K.K. (1997) A method for generating transgenic frog 
embryos. In Methods in Molecular Biology: Molecular Embryology: 
Methods and Protocols. Edited by Paul Sharpe and Ivor Mason. Humana 
Press Inc. , Totowa, NJ., in press. 
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VMP2 ) 
AGMP2 
The pioneer neurons, MP1, dMP2, vMP2 and pCC, act 
as a group to establish the longitudinal axon tracts and MP1 
to organise follower neurons into distinct fascicles. Mi 
\ 
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CATHERINE DAVIDSON 


EMMA LOUISE DORMAND 


NEIL HAYWARD Targeted expression of Tau-GFP (greer 
labels individual neurons as they exter 


ULRIK JOHN their axons in the central nervous syste 
of living embryos. Tau-GFP continues 1 
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fluoresce after fixation, which allows 


immunolabelling of other proteins SUC 
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ALISON SCHULDIT 


EMBRYONIC NERVOUS SYSTEM DEVELOPMENT IN DROSOPHILA 


uring nervous system development each neuron acquires a 

specific identity, directing it to extend an axon towards and 

synapse with an appropriate targét cell. Cell identity is 
acquired in response to a specific pattern of gene expression and to 
cell-cell interactions. We have developed a method for directed gene 
expression in Drosophila, the GAL4 system, that allows transcription 
to be manipulated both spatially and temporally. Using targeted 
gene expression, transcription patterns in neuronal precursor cells 
and in their progeny can be altered with the aim of eliciting specific 
cell fate changes. In this way, we are investigating the role of 
segmentation genes in directing neuronal and glial cell fates. 

One mechanism for generating cell diversity is to ensure that, 
upon cell division, each daughter cell assumes a different fate. This 
can be achieved through the asymmetric segregation of cell fate 
determinants. We are investigating the role of Staufen, a double 


stranded RNA binding protein, in directing the asymmetric segre- 


gation of cell fate determinants during neural cell divisions. 

Neural precursor cells can be identified by their We have expressed toxins in a restricted fashion to ablate cells 

characteristic patterns of gene expression, as and eliminate the cell-cell interactions that influence cell identity 

ee st oy and direct axon outgrowth. Targeted cell ablation has been used to 
assay the role of glial cells and pioneer neurons in establishing the 

A subset of motor axon scaffold. We have also killed specific subsets of the ventral 


neurons and midline cells, which send out attractive or repulsive signals to 
interneurons express 
Even-skipped (in the 
nucleus) and Fasciclin | analogous to the vertebrate floorplate. 


migrating axons. For this reason the midline cells are thought to be 


(at the membrane) To monitor the effect of cell ablation and cell fate changes in 
during axonogenesis. vivo, we are labelling neurons and glia in living embryos by expres- 
sion of green fluorescent protein (GFP) from the jelly fish, Aequoria 
victoria. We can now assay cell fate determination and cell-cell inter- 


action in vivo, tracing individual cells through development. 


Hidalgo, A. and Brand, A. H. (1997) Targeted neuronal ablation: the role of 
pioneer neurons in guidance and fasciculation in the CNS of Drosophila 
Development 124, 3253-3262. 


Brand, A.H. (1995) GFP in Drosophila. Trends in Genetics 11, 324-325. 


Hidalgo, A., Urban, J. and Brand, A.H. (1995) Targeted ablation of the 
longitudinal glia disrupts axon tract formation in the Drosophila embryonic 
CNS. Development 121, 3703-3712 
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Different classes of mutation in the integrin «PS2 subunit have different effects on 


the somatic muscles (top) and visceral muscles surrounding the midgut (bottom). 
The muscles are stained for actin with phalloidin coupled to rhodamine. The class | 
mutation (left) weakly affects both, the class Il (middle) just the somatic muscles 
and the class Ill (right) just the visceral muscles 
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MOLECULAR ANALYSIS OF MORPHOGENESIS 


The complete absence of the PS2 


integrin causes detachment of the 
muscles (outlined in green) from 
the tendon matrix {labelled in red) 
in the developing embryo. The top 
panel shows a wild type embryo 
while the bottom shows an embryo 
lacking the PS2 integrin 
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he development of multicellular organisms requires the 

activity of a variety of cell surface proteins that mediate adhe- 

sion and signalling between cells. We are particularly inter- 
ested in the link between cell adhesion and signalling, and our 
current efforts are focused on elucidating the role of integrin cell 
surface receptors in these processes, using two general approaches. 
One is to modify the integrin molecules and assay their function in 
the developing animal. The second is to use the genetic methods 
available in Drosophila to identify the other molecules involved in 
integrin function, which we expect to include other cell surface 
proteins, cytoskeletal and extracellular matrix molecules and 
components of signalling pathways. 

The two integrin heterodimers @PSIBPS and @PS2BPS are 
expressed in complementary tissues during embryogenesis. We have 
shown that this reflects a difference in the functions of the two a 
subunits, which reside in the extracellular domains. A classical 
genetic approach has isolated aPS2 mutations that inactivate subsets 
of this integrin’s activities. One specifically affects the formation of 
muscle sarcomeres, while two others specifically block the morpho- 
genesis of the gut and wing. Future work should determine if these 
mutations selectively block adhesion to specific ligands and/or 
sending of signals. 

We have completed a screen of the Drosophila genome for 
‘mutations that are required for integrin mediated adhesion, and 
indentified 10 new genes. The first one of these that we have cloned 
encodes an extremely large cytoskeletal linker protein, indicating 
that the screen has successfully identified molecules likely to 


mediate integrin function. 


Martin-Bermudo, M.D., Dunin-Borkowski, O.M. and Brown, N.H. (1997) 
Specificity of PS integrin function during embryogenesis resides solely in the a 
subunit extracellular domain. EMBO J. 16, 4184-4193 

Bloor, J.W. and Brown, N.H. Genetic analysis of the Drosophila aPS2 integrin 
subunit reveals discrete adhesive, morphogenetic and sarcomeric functions. 


Genetics, in press 
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An allele of Brca2 produced by gene targetting gives some small 
viable offspring with kinked tails and other skeletal abnormalities. 
Brca2-/- offspring at each end of their +/+ and +/- normal 
littermates. Overlaid over the picture of the mice is their growth in 
weight over 10 weeks. The homozygous mutants develop 
lymphomas in adulthood. 
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MAMMALIAN DEVELOPMENTAL BI( ILOGY AND GENETICS 


Map Position: 
Known Gene of Interest: 


GRAIL: 

EST: 

Expression Profile: 
Sequence Uninformative: 


In vitro/vivo Differentiation: 


Protein Sequence Homology: 


ur overall strategy and interest is in an Experimental 
Mammalian Genetics which is made possible through the 
use of embryonic (ES) cells of mice as a route to somatic 
and germ line transgenesis. Because these cells provide a bridge 
between the whole animal and tissue culture, specific genetic modi- 
fication which may be induced, screened or selected in culture can 
be tested and recombined within the context of the physiology and 
genetics of the whole animal. 
We are creating mouse mutants both by gene targeting and gene 
trapping to introduce specific mutations through ES cells into mice. 
Genome projects with their rapid gene discovery are redefining 
classical genetic approaches. The efficient translation of this wealth 
of new information into insights in biological function at molecu- 
lar, cellular and organismal levels does, however, require large-scale 
approaches to the generation of mutants. Gene trapping in (ES) cells 
should allow an efficient approach to the functional analysis of the 
murine genome. The usually separate processes of gene discovery, 
mapping, the observation of the expression pattern and the mutant 
phenotype in vivo, can be integrated by the use of an indexed 
library of insertionally mutated ES cell clones (below). 
GFP is proving to be a very useful in vivo reporter in mice. 
Injection of one of the first two blastomeres allows observation of 


lineage and mixing during development of the blastocyst (left). 


Zernicka-Goetz, M., ,Pines, J., McLean-Hunter, R, S., Dixon, J.P.C., Siemering, 
K., Haseloff, J., and Evans, M.J. 1997. Following cell fate in the living mouse 
embryo. Development 124, 1133-1137. 


Evans, M.J., Carlton, M.B.L. and Russ, A.P. 1997 Gene trapping and functional 
genomics. Trends in Genetics 13 370-374 


gene trap integration maps to locus of interest 
sequence identifies known gene not previously 
knocked out in mouse 

unknown gene predicted from genomic sequence 
sequence matches Expressed Sequence Tags 
translation of candidate exons reveals interesting 
protein motif 

origin of ESTs identified indicates expression from 
specific tissue type or developmental stage 

no EST or other homology on databases (likely to 
become increasingly rare as databases expand) 
differentiation of ES cell clone in culture or chimeric 
mouse shows expression in cell type of interest 
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INTEGRIN FUNCTION IN NEURAL DEVELOPMENT 


uring the development of the CNS, committed progenitor 

cells form the different neural cell types from precursor 

cells in the ventricular and subventricular zones and then 
migrate to their final destinations prior to differentiation. Control of 
ventricular zone proliferation and progenitor cell migration is 
therefore essential for normal development, and a number of signi- 
ficant human neuro-developmental diseases arise from abnormalities 
in these mechanisms. The goal of the work in our lab is to elucidate 
the mechanisms of this control, and to do this we have examined 
cell matrix and cell/cell interactions in two cell types grown in cell 
culture systems, ventricular zone cells (grown as neurospheres) and 
committed progenitors of the oligodendroglial lineage. 

Our work on cell matrix interactions is focused on the integrin 
family of receptors. We have shown that each of the two cell types 
expresses a specific pattern of integrins, and that differentiation of 
oligodendrocyte precursors into myelin forming oligodendrocytes 


is associated with a switching of av associated B subunits. Migration 


of the two cell types is mediated by different integrins; the homo- 


GFP — expressing oligodendrocyte precursor in co-culture 


im. typic cell/cell interactions responsible for ventricular zone chain 
migration requires @6B1 whilst oligodendrocyte precursor migra- 
tion over substrates produced by different cell types requires avB 1. 
As avB 1 is lost as oligodendrocyte differentiation proceeds, this inte- 
grin may also play a role in determining the timing of migration. 
In addition to cell matrix interactions, we have begun work on 
the role of cell/cell interactions following our observation that a 
protocadherin called fat (previously identified as a tumour 
suppresser in Drosophila) is expressed on ventricular zone cells. 
This suggests the hypothesis that this and other cadherins regulate 


proliferation as well as pattern in CNS development. 


Milner, R., Anderson, H.J., Rippon, R.F., McKay, J.S., Franklin, R.J.M., 
Marchionni, M.A., Reynolds, R., and ffrench-Constant, C. (1997). Contrasting 
effects of mitogenic growth factors on oligodendrocyte precursor cell 
migration. Glia 19, 85-90. 


Milner, R., Wilby, M., Nishimura, S., Boylen, K., Edwards, G., Fawcett, J., 
Streuli, C., Pytela, R., and ffrench-Constant, C. (1997). Division of labour of 
Schwann cell integrins during migration on peripheral nerve extracellular 
matrix ligands. Dev. Biol. 185, 215-228. 
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A concentration gradient of 
®S-activin emanating from a 
bead (removed from the 


central space). 
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SIGNALLING IN EARLY AMPHIBIAN DEVELOPMENT 


Activin behaves as a morphogen reaching 
distant cells, which require normal activin 
receptors. 


Different occupancy of same receptors 
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Binding of promoter box proteins 


A concept of how cells respond to morphogen 
concentration by activating different genes. 


ignalling between cells is the single most important mecha- 
nism that brings about cell differentiation in Vertebrate devel- 
opment. In general, cells in one region of an embryo 
synthesize and secrete proteins that determine the path of differen- 
tiation of other nearby cells. In several cases, cells are now known to 
activate different genes according to the concentration of the same 
signalling molecule, which is therefore described as a morphogen. 

We have developed methods of assembling cells into multi- 
layered conjugates, in which a signalling source is supplied by a 
protein-containing bead. This provides us with an experimental 
system in which cells reveal their response to different concentra- 
tions of morphogen by expressing high or low response genes. We 
are analyzing the mechanism by which cells interpret their position 
in a morphogen gradient by constructing conjugates composed of 
cells that over- or under-express receptors that bind a ligand. We 
determine the number of receptors per cell and the proportion of 
these that are bound to their ligand, and relate this information to 
the type of gene response. 

Another type of signalling in early amphibian development is 
the community effect in which several adjacent cells release a signal 
to which they respond when it exceeds a threshold concentration. 
This process enables cells to refine their early responses to a 
morphogen gradient by increasing uniformity within, and demar- 
cation between, different cell types. We are actively engaged in a 
search for new genes responsible for these signalling events using a 


functional screen of subtracted cDNA libraries. 


McDowell, N., Zorn, A.M., Crease, J.D., and Gurdon, J.B. (1997). Activin has 
direct long-range signalling activity and can form a concentration gradient by 
diffusion. Current Biology 7, 671-681. 


Gurdon, J.B., Ryan, K., Stennard, F., McDowell, N., Zorn, A.M., Crease, D.J., and 
Dyson, S. (1997). Cell response to different concentrations of a morphogen: 
Activin effects on Xenopus animal caps. Cold Spring Hbr. Symp. Quant. Biol., 
62, in press. 
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STEPHEN BELL ARCHAEA (Archaebacteria) 
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SIMON BOULTON Archaea: the third domain of life. Despite lacking nuclei and being similar to 


eubacteria in morphology, Archaea are at least as distant evolutionarily from Bacteria 
SUSAN CRITCHLOW as from Eucarya. Nevertheless, through cloning archaeal transcription factors and 
establishing a defined in vitro transcription system, we have discovered striking 


PABRIZIOD'ADDA'DIFAGAGNA similarities between transcription in Archaea and in eukaryotic cell nuclei. 
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HELEN REED DNA-PK; A paradigm for DNA damage sensing systems. Model: DNA-PK binds to 


GRAEME SMITH damaged DNA and potentiates DNA repair and V(D)J recombination through 
various mechanisms, as indicated. XRCC4 binds to the BRCT (BRCA] C-terminal) 
SOO-HWANG TEO homology region of DNA ligase IV and is depicted as recruiting ligase IV to the site 


of DNA damage. 
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DNA REPAIR, GENETIC RECOMBINATION AND TRANSCRIPTION 
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The ATM-dependent DNA damage detection/signalling system. 
Model: ATM, in association with other proteins, recognises features 
such as DNA damage or stalled DNA replication forks. The activated 
ATM-associated signalling system then impinges on DNA repair, 
transcription, cell cycle control, and the apoptotic machinery. 


e employ a diversity of approaches in bacterial, yeast 

and mammalian systems to investigate the molecular 

basis of transcription, cell cycle control, DNA repair and 
genetic recombination. For example, we have found that transcrip- 
tion in bacteria termed Archaea is strikingly similar to that in 
eukaryotic cells, and are using the unique biochemical advantages of 
Archaea to define the mechanisms and evolution of transcriptional 
control. In the mammalian system, we have learned that RNA poly- 
merase III transcription is strongly cell cycle regulated and is 
targeted by the tumour suppressor proteins RB and p53. 

We also study how cells detect, respond to, and repair DNA 
damage. Major focuses are the proteins Ku and DNA-PKcs which, 
together, recognise DNA double-strand breaks. We and others have 
shown that they function in repairing ionising radiation-induced 
DNA damage and are essential for V(D)J recombination, which 
helps generate the antigen binding diversity of the vertebrate 
immune system. We are characterising these factors and other 
components of the Ku-associated DNA repair system, including the 
proteins XRCC4 and DNA ligase IV. Our work has also helped estab- 
lish that Ku plays additional roles in transcription, telomere length 
maintenance, transcriptional silencing and retrotransposition, and 
we are investigating the mechanistic basis for these effects. Finally, 
we are analysing proteins that are related to DNA-PKcs and also 
function in DNA damage detection — one being ATM, the protein 
deficient in the human cancer predisposition and neurodegenerative 
syndrome ataxia-telangiectasia. Through these studies, we aim to 
better understand how cells maintain genomic stability and how 


defects in this process can lead to cancer. 


Critchlow, S. E., Bowater, R. P, and Jackson, S. P (1997). Mammalian DNA 
double-strand break repair protein XRCC4 interacts with DNA ligase IV. 
Current Biology, 7, 588-598. 


Qureshi, S. A., Bell, S. D. , and Jackson, S. P. (1997). Factor requirements for 
transcription in the archaeon Sulfolobus shibatae. EMBO. J., 16, 2927-2936. 
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The CBP co-activator stimulates 
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The BRCA2 protein has a transcriptional activation domain with 
similarity to c-Jun. 


number of transcription factors have been implicated in the 

generation of cancer. Our group is interested in defining the 

mechanisms by which such proteins modulate gene expres- 
sion and regulate the proliferative state of the cell. 

The Retinoblastoma gene is found mutated in a number of 
different cancers. Our analysis of the RB protein has revealed that 
this transcriptional repressor can silence RNA polymerase III genes 
as well as E2F-regulated RNA polymerase II genes. Suppression of 
protein biosynthesis may therefore contribute to the growth arrest 
functions of RB. Yeast two hybrid screens have identified other tran- 
scription factors targeted by RB. One of these is the HMG-box DNA 
binding protein HBP! whose activation potential is masked by the 
binding of RB. 

The CBP gene is found translocated in a specific subset of acute 
myeloid leukaemia’s. The CBP protein has been termed a co-activa- 
tor since it is able to bind and stimulate the activity of numerous 
DNA binding transcription factors. We recently made the unex- 
pected discovery that CBP can acetylate histones, a property which 
would explain its co-activator functions. We are now investigating 
the precise mechanisms by which this enzymatic activity stimulates 
transcription. 

The recently identified BRCA2 gene is found to be mutated in a 
substantial proportion of familial breast cancers. We find that BRCA2 
has a potent transcriptional activation domain which shows 
sequence similarity to the activation domain of c-jun. A point muta- 
tion found in breast cancer disrupts the activation capacity of 
BRCA2. These results suggest that BRCA2 may function as a tran- 
scription factor and that elimination of this function may lead to 


cancer. 


Bannister A.J. and Kouzarides T. (1996). The CBP co-activator is a histone 
acetyltransferase. Nature 384, 641-643. 


Milner, J., Ponder, B., Hughes-Davies, L., Seltmann, M. and Kouzarides, T. 
(1997). Transcriptional activation functions in BRCA2. Nature 386: 772-773. 


White, R.J., Trouche, D., Martin, K., Jackson, S.P. and Kouzarides, T. (1996). 
Repression of RNA polymerase III transcription by the retinoblastoma protein. 
Nature 382, 88-90. 
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of Xenopus cells (Romanowski ef al., 
Ref below page opposite) 
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CONTROL OF EUKARYOTIC CHROMOSOME REPLICATION 


a -@ G2 


) 


2 at , a 
& @ 


Assembly of a “replication licence” from ORC, Cdeé and MCM proteins 


Initiation of DNA replication in a human cell-free system 


DNA is red, replication is green (red + green = 


yellow) 


e are analysing the control of eukaryotic chromosome 

replication and the control of nuclear protein import 

using cell-free systems derived from eggs of Xenopus 
laevis and, more recently, human cells. 

Replication is coupled to the cell cycle so that DNA replicates 
only once between consecutive divisions. This can be explained by 
a licensing factor model. We have shown that a family of known 
proteins, the MCM3 family, are components of the licensing system, 
and that their binding to chromatin depends on the origin recogni- 
tion complex ORC and Cdcé. 

We have raised antibodies against human and Xenopus Orc2 
and Cdcé6 as well as to MCM proteins. We are using them to eluci- 
date the roles of these proteins in initiating DNA replication and to 
assess their value as diagnostic reagents for various forms of cancer. 

We have developed novel cell-free systems that initiate DNA 
replication in human cell extracts in vitro. G1 HeLa nuclei initiate 
when incubated in S-phase HeLa cytosol together with S-phase 
vuclei or with an S-phase nuclear extract or with the combination 
of cdk2 cyclin A and cdk2 cyclin E. We have been able to increase 
reliability and efficiency by preparing G1 nuclei from 3T3 mouse 
fibroblasts at specific times after release from quiescence, though 


hese no longer need an S-phase nuclear component. Interestingly, 


1uclei become competent to replicate at a specific time after release 
from quiescence, but several hours before the start of S-phase. 


This system should allow similar levels of analysis of control 


pathways to those achieved previously in Xenopus. 


Romanowski, P, Madine, M.A., Rowles, A., Blow, J.J. and Laskey, R.A. (1996) 
The Xenopus origin recognition complex is essential for DNA replication and 
MCM binding to chromatin. Current Biology 6, 1416-1425. 

Krude, T., Jackman, M., Pines, J. and Laskey, R.A. (1997). Cyclin/Cdk- 
dependent initiation of DNA replication in a human cell-free system. Cell 88: 
109-119 
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Schematic representation of B cell development 
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REGULATION OF TRANSCRIPTION IN DEVELOPING B LYMPHOCYTES 


Crosslinking of surface Ig leads to the activation of NFAT. 
The role of B cell co-stimulatory signals in this activation 


cascade is currently being studied. 


he development of a mature B cell from a haematopoietic 

stem cell proceeds through a number of distinct stages, 
defined by the expression of surface markers. Our work has 
focused on the molecular basis for the tissue-restricted and devel- 
opmentally controlled expression of some of these surface proteins. 
In particular, we have studied the enhancers controlling 
immunoglobulin (Ig) k gene expression. The Ig k3’ enhancer plays 
a role in K gene rearrangement, expression and somatic hypermu- 
tation. We have recently set up a transgenic mouse model to 
examine the activation of the k3’ enhancer in vivo. These experi- 
ments revealed a function of the 3’ enhancer early in B cell devel- 
opment and strong inducibility of the 3’ enhancer upon activation 
of a mature B cell. Bacterial lipopolysaccaride which induces rapid 
B cell proliferation as well as differentiation activates enhancer func- 
tion, while signals only promoting cellular proliferation, such as 
crosslinking of the CD40 receptor, had no effect. Enhancer induc- 
tion could also be brought about by treatment with pharmacologi- 
cal agents such as the calcium ionophore ionomycin and PMA. This 
induction was found to be mediated by a B-cell-specific NFAT 
complex containing the NFATc, but not the NFATp isoform, 
suggesting that this widely expressed transcription factor family has 
distinct functions in different cell types. Furthermore JunB, JunD, 
cFos and FosB are part of the complex in B cells. We are currently 
investigating the physiologic signals, such as crosslinking of cell 
surface molecules, and the subsequent signalling pathways that play 
a role in the induction of either the NFAT transcription factor 


complex or kK3’ enhancer function itself: 


Meyer, K.B., Teh, M-Y. and Neuberger, M.S. (1996). The Igk 3’-enhancer 
triggers gene expression early in B lymphocytes but its activity is enhanced on 
B cell activation. Int. Immunology 8, 1561-1568. 


Meyer, K.B. and Ireland, J. (1997). A NFAT related factor is implicated in the 
induction of the immunoglobulin K3’ enhancer activity after B cell 
stimulation. Biochem. Soc. Transactions 25, 187. 
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Double in situ hybridisation showing 
XBF-1 expression (blue) in the central 
nervous system of a tadpole in relation 
to N-tubulin, a neuronal differentiation 
marker (purple). 


Sections through the head of the tadpole shown above. XBF-1 is 
expressed in undifferentiated progenitors (blue) while N-tubulin is 
expressed in differentiated neurons (purple). 
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BEUROGENESIS AND NEURAL PATTERNING IN XENOPUS EMBRYOS 


Misexpressing XBF-1 RNA in the Xenopus embryo induces ectopic 
neuronal differentiation. Blue staining: XBF-1/lacZ expressing cells, 
detected by X-gal staining. Purple staining: N-tubulin expressing 
cells, detected by in situ hybridisation. 


eural induction in Xenopus embryos requires inductive 

interactions between the ectoderm and a mesodermal 

region of the embryo, called Spemann’s organiser. A 
process that is closely linked to neural induction is the process of 
regionalisation or patterning, whereby the neural ectoderm is 
divided into regions with distinct developmental fates. We have’ 
shown that this patterning process controls the position and timing 
of primary neuron differentiation within the neural plate.We are 
interested in identifying the molecular nature of the signals that are 
involved in patterning and neurogenesis and to understand how 
these two processes are integrated. By expressing a dominant nega- 
tive form of a retinoic acid receptor in whole Xenopus embryos we 
have shown that retinoid signalling is necessary in vivo for correct 
anteroposterior patterning and neuronal differentiation. 

We are currently working to identify additional factors and to 
this end, we have designed functional screens that will specifically 
identify signals or intracellular determinants that posteriorise 
and/or induce neuronal differentiation. In addition, we have char- 
acterised a number of regionally-restricted transcription factors 
such as XBF-1, a telencephalon-specific, winged-helix transcription 
factor and Xbr-1, a novel homeobox gene, and we are currently 
manipulating the expression of these genes to investigate their role 


in patterning and neurogenesis. 


Bellefroid, E. J., Kobbe, A., Gruss, P, Pieler, T., Gurdon, J., and Papalopulu, N. 
(1998). Xiro3 encodes a Xenopus homolog of the Drosophila Iroquois genes 
and functions in neural specification. EMBO J., 17(1). 


Blumberg, B., Bolado, J. Jr., Moreno, T., Kintner, C., Evans, R. and Papalopulu, N. 
(1997). An essential role for retinoid signalling in anteroposterior neural 
patterning. Development, 124: 373-379. 


Bang, AG, Papalopulu, N, Kintmer, C, Goulding, MD (1997) Expression of Pax-3 
is initiated in the early neural plate by posteriorizing signals produced by the 
organizer and by posterior non-axial mesoderm. Development, 124: 2075- 
2085. 


Papalopulu, N. and Kintner, C. (1996). A posteriorising factor, retinoic acid, 
reveals that anteroposterior patterning controls the timing of neuronal 
differentiation in Xenopus neuroectoderm. Development 122: 3409-3418. 


Papalopulu, N. and Kintmer, C. (1996). A novel Xenopus homeobox gene, Xbr-1 
idefines a novel class of homeobox genes and is expressed in the dorsal ciliary 
margin of the eye. Developmental Biology, 173: 104-114. 
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Cyclin B1 and and Cyclin B1-GFP bind to the mitotic spindle. 
left: Endogenous cyclin B1 visualised by immunofluorescence. Right: Cyclin B1-GFP 
visualised in a living metaphase cell 
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REGULATION OF MITOSIS BY CYCLIN-DEPENDENT KINASES 


4 min 


6 min 


12 min 


Cyclin B1-GFP is exported from the nucleus 
Cyclin B1-GFP purified from baculovirus 
infected cells was injected into a Hela cell 
nucleus and then imaged with a cooled 
slow scan CCD camera 


he dramatic changes in the architecture of the cell as it 

prepares to divide are orchestrated by the cyclin-dependent 

kinases (CDKs) and their cyclin partners. Our goal is to deter- 
mine how cyclin-CDK activities are coordinated in space and time 
to reorganise the cell at mitosis, and in particular, how cyclins 
localise their CDKs to specific subcellular structures — including the 
mitotic spindle and the Golgi apparatus. 

We are studying the dynamic behaviour of the mitotic cyclins 
during cell division in real time, in living cells, using chimaeras 
between cyclins and GFP. We are visualising these proteins and their 
effect on cell architecture by time-lapse fluorescence and DIC video 
microscopy. We are defining the domains of the B-type cyclins that 
target them to the spindle and the Golgi, and the interactions 
between the cyclin-CDKs and other components of the cell cycle 
machinery. We are also using this assay to try to understand the 
mitotic role of cyclin A. 

One of the first events at the start of cell division is the rapid 
nuclear entry of cyclin Bl-cdc2. This translocation is conserved in 
animal cells and may be part of the regulation of mitosis. We have 
found that the cyclin Bl-cdc2 complex is kept out of the nucleus 
until prophase by a nuclear export sequence. We also have evidence 
that phosphorylation overcomes this to cause cyclin Bl-cdc2 to 
move into the nucleus at mitosis. Moreover, in collaboration with 
Ron Laskey’s group, we have found that cyclin-CDK complexes form 
a novel nuclear targeting signal that is recognised and transported 
into the nucleus by the importin B family, independent of importin 
a. We now wish to identify which member of the importin B family 
acts as the receptor, and which domains of the cyclin-CDK complex 


target it to the nucleus. 


Pines, J. and Hunter, T. (1994). ‘The differential localisation of human cyclins A 
and B1 is due to a cytoplasmic retention region in cyclin B1’. EMBO J. 13, 
3772-3781 


Jackman, M., Firth, M., and Pines, J. (1995). Human cyclins B1 and B2 are 
localised to strikingly different structures: B1 to microtubules, B2 primarily to 
the Golgi apparatus’. EMBO J. 14, 1646-1 654. 


Pines, J. (1995). ‘GFP in mammalian cells’. Trends Genet., 11, 326-327. 
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MOLECULAR ANALYSIS OF THE CENTROSOME 


ta eee he centrosome is > mai ic ro isi 3 re j 
The distribution of the MA8 : s the main microtubule organising centre In 


protein (Blue), microtubules 
(Green) and DNA (Red) in 
early embryos at interphase 
{A}, metaphase (B) and 
anaphase (C). The MA8 
protein is located at the 


animal cells. Despite its central role in organising many cellu- 
lar events, very little is known about how the centrosome 
functions. We have taken a reductionist approach to this problem, 
and have isolated a number of proteins that can bind to micro- 
tubules in vitro and are associated with centrosomes in vivo. We 


centrosome throughout the hope that by studying these proteins we can gain a better under- 


cell cycle. : : : : 
standing of how the centrosome functions at the molecular level. 

One of these proteins is a novel protein kinase called LK6 that is 
located in the centrosome throughout the cell cycle. This protein is 
rapidly turned over in the embryo. Flies overexpressing the LK6 
kinase are very unhealthy and there are a variety of defects in micro- 
tubule organisation in the early embryos of these flies. The 
mammalian kinases Mnk1 and Mnk2 are highly related to LK6 
within the kinase domain. Both of these kinases are directly acti- 
vated by MAP kinase, and it appears that LK6 is also directly acti- 
vated by MAP kinase. A second protein, MA8, is localised to the 
centrosome throughout the cell cycle (see figure). Injection of anti- 
MA8 antibodies into early embryos dramatically inhibits mitotic 
spindle formation, and our current hypothesis is that MA8 is 
required to stabilise the microtubules in the spindle (see figure). A 
third protein, CP60, is located mainly in the nucleus in interphase 
and relocates to the centrosome during mitosis. Phosphorylation by 
cdc2/cyclin B regulates the ability of this protein to interact with 
microtubules in vitro, and we have now shown that these putative 
cde2 phosphorylation sites are important in regulating the micro- 
tubule-binding properties of CP60 in vivo 

We are particularly interested in how centrosome and micro- 
tubule behaviour are regulated during the cell cycle, and we have 
recently developed a novel genetic screen to look for mutations that 
effect microtubule stability. We hope that a combination of these 
biochemical and genetic approaches will allow us to identify many 


of the proteins involved in centrosome function. 


Kidd, D. and Raff, J.W. (1997). LK6, a short-lived protein kinase in Drosophila that 
can associate with microtubules and centrosomes. J.Cell Sci. 110, 209-219 


Raff, J.W. (1996). Centrosomes and microtubules: wedded with a ring. Trends 
Cell Biol. 6, 248-251 
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HERNAN LOPEZ-SCHIER A) Wildtype egg chamber showing the accumulation of BicD protein (green) in a single 
germline cell, the oocyte. 

BS ATEAEEUERS B) spn-D spn-A double mutant egg chamber in which two cells accumulate BicD protein 

ISABEL PALACIOS and deyelop as oocytes. This phenotype shows that the spn genes are required for the 
first symmetry-breaking step in oogenesis, the selection of one of the two pro-oocytes to 
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A model for how a single double-stranded 
RNA binding domain from Staufen protein 
contacts dsRNA. The backbone of the 
domain is shown as a ribbon with the « 
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helices in blue, 8 sheets in green, and loops 
in white. The side chains of the amino acids 
that are required for RNA-binding are 
shown in red and project from one side of 
the domain. The model! shows how these 
side chains might contact a 12 base pair 
region of dsRNA (bottom) 


mRNA LOCALISATION AND THE ORIGIN OF POLARITY IN DROSOPHILA 


he intracellular localisation of mRNAs is a general mecha- 
nism to target proteins to the regions of a cell where they are 
required, and plays an important role in the polarisation of 
many cell types. A striking example of this phenomenon is provided 
by the Drosophila oocyte, where the localisation of bicoid, oskar, and 
gurken mRNAs to three distinct positions within the cell determines 
the polarity of the anterior-posterior and dorsal-ventral axes of the 
embryo. We are using a combination of molecular, cell-biological 
and genetic techniques to investigate the mechanism of mRNA 
localisation. In addition, we are studying how the two axes of the 
oocyte become polarised to define the destination of these tran- 
scripts, in order to understand the origin of polarity in Drosophila 
development. 
1) We have shown that the dsRNA-binding protein Staufen is 
required for the localisation and translational control of both bicoid 
and oskar mRNAs, and co-localises with each transcript. Our aim is 


to identify how Staufen interacts with two different mRNAs, and to 


understand what role this protein plays in mRNA transport. 

2) Since we have so far identified only a few of the factors that 
are involved in mRNA localisation, we are using both biochemical 
and genetic approaches to find the missing genes in this pathway. 

3) We have recently shown that there are three symmetry-break- 
ing steps that lead to the polarisation of the oocyte, and have iden- 
tified a group of genes that are involved in each of these events. We 


are now cloning two of these genes to determine the molecular link 


The localisation of gurken, bicoid and oskar mRNAs to three between these steps, and are analysing in detail how the oocyte 
distinct positions within the Drosophila oocyte. reaches the posterior of the egg chamber, as this generates the first 
The accumulation of gurken mRNA in the dorsal/anterior 
corner of the oocyte establishes dorsal-ventral polarity, while 
the localisation of bicoid and oskar mRNAs to opposite poles 
determines the anterior-posterior axis. 


anterior-posterior polarity during oogenesis. 


Gonzalez-Reyes, A., Elliott, H. and St Johnston, D. (1997). Oocyte 
determination and the origin of polarity in Drosophila: the role of the spindle 
genes. Development 124: 4927-4937. 

Micklem, D. R., Dasgupta, R., Elliott, H., Gergely, F, Davidson, C., Brand, A., 
Gonzalez-Reyes, A., and St Johnston, D. (1997). The mago nashi gene is 
required for the polarisation of the oocyte and the formation of perpendicular 
axes in Drosophila. Current Biology 7, 468-478. 


Gonzalez-Reyes, A., Elliot, H. and St Johnston, D. (1995). Polarisation of both 
major body axes in Drosophila by gurken-torpedo signalling. Nature, 375: 654-658. 
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In the embryonic germ cell-somatic cell 
hybrids, the somatic cell is fully 
reprogrammed by erasure of parental 
imprints. The hybrid cells are 
pluripotential as they differentiate into 
many different cell types after 
introduction into a normal host 


blastocyst. 
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Reprogramming a Somatic Nucleus 
by Trans-Modification in Hybrid Cells 
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Hybrid Cell Clones are Pluripotential 


a) Primordial germ cells detected at 
the base of the allantois and hindgut 
pocket in head fold stage in the Oct4- 
LacZ transgenic mouse embryo. Both 
a maternal and a paternal genome 
are apparently sufficient individually 
for the development of the germ line. 
b) An asymmettrically localised 
lacz+ve structure was detected in 
early primordial germ cells of ROSA 
26 transgenic mice. This structure 
persists in a single blastomere 
throughout preimplantation 
development to the blastocyst stage. 
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H19 imprinting cis element functions as a gene silencer in Drosophila. 
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The H19 imprinted gene shows preferential expression of the 
maternal allele. An imprinting cis element has been detected 
in the upstream region between -2 and -4kb. The transgene 
when introduced into Drosophila led to the identification of a 
1.2kb cis element which acts as a bidirectional gene silencer. 
The overlap between the imprinting/silencer element suggests 
conservation of certain epigenetic mechanisms in these 
organisms. 


RAE MOUSE GERM LINE AND ITS INFLUENCE ON EMBRYONIC DEVELOPMENT 


ammalian development is uniquely governed by the 

complementary functions of parental genomes because 

these inherit specific epigenotypes from the maternal and 
paternal germ line. The germ line-specific epigenetic modifications 
confer appropriate preferential expression on one parental allele of 
certain genes, called the imprinted genes. 

Development of primordial germ cells (PGC) is accompanied 
first with the erasure of previous epigenetic modifications. This was 
deduced from transplantation of a PGC nucleus into an enucleated 
oocytes that resulted in a conceptus with an unusual phenotype, 
consistent with the absence of parental imprints. Secondly, a strik- 
ing trans-modification activity was detected in the pluripotent germ 
cell-somatic cell hybrids resulting in a complete reprogramming 
and loss of parental imprints from the somatic nucleus. 

Specific cis elements are associated with imprinted genes and are 
required for the initiation of heritable epigenetic modifications in 
the germ line. One such cis regulatory element was shown to cause 
imprinting of an H19 reporter transgene. This cis element also acts 
as a gene silencer in Drosophila, suggesting conservation of certain 
epigenetic mechanisms. Conditional deletion of this cis element, 
together with genes encoding trans-acting factors in germ cells, 
gametes and embryos, will establish its precise function during the 
imprinting cycle. 

Investigations on the developmental roles of novel imprinted 
genes Nnat, Peg3, Peg! and p57kip2, continue and demonstrate that 


some of these genes also govern adult behaviour. 


Ainscough J F-X, Koide T, Tada M, Barton S C, Surani M A (1997) Imprinting 
of Igf2 and H19 froma 130kb YAC transgene. Development 124, 3621- 
3632. 


Narasimha, M., Barton, S. C., Surani, M. A. (1997) The role of the paternal 
genome in the development of the mouse germ line. Current Biology. 7, 881- 
884. 


Tada M., Tada T, Lefebvre L, Barton $ C, Surani M.A. (1997) Embryonic germ 
cells induce epigenetic reprogramming of somatic nucleus in hybrid cells. 
EMBO J 16, 6510-6520. 
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CAROLINE WATERS 
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exual differentiation in primordial germ cells is initiated only 
after the germ cells have colonised the embryonic gonads. In 
female embryos the germ cells then enter meiotic prophase 
and develop as oocytes. At the same time the germ cells in male 
embryos enter mitotic arrest. They do not start dividing again until 
after birth, and the first spermatogenic cells do not enter meiosis 
until a week later. 
If however the male gonad is disaggregated and reaggregated at 
a stage prior to the time when the germ cells would enter mitotic 
arrest, they instead enter meiosis and develop as oocytes. We are 
examining gene expression with and without the disaggregation/ 
reaggregation step, in an attempt to identify the gene or genes 
responsible for either activating the spermatogenic pathway or 
inhibiting entry into meiosis. 
We are also studying the differences between primordial germ 
cells and the stem cell (EG cell) lines that germ cells can give rise to 


in culture, as well as embryonic stem cells (ES cell lines). 


McLaren, A. (1997). A note on “totipotency”. Biomedical Ethics, 2, 1. 


McLaren, A., and Southee, D. (1997). Entry of mouse embryonic germ cells 
into meiosis. Dev. Biol. 187, 107-113. 


The 11.5 dpc genital ridge from male embryo 
reaggregated and cultured for 5 days (x450) 
Note numerous germ cells in meiotic 
prophase. Inset: high power view of meiotic 
germ cell (x1.500). 
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CATEGORIES OF APPOINTMENT 


Principal Group Leader 

Younger Group Leader 

Career Development Fellow 
Independent Senior Research Associate 
Research Associate / Fellow 

Graduate Student 

Research Assistant 

Research Technician 


Laboratory Assistant 


POSTGRADUATE OPPORTUNITIES 


As part of the University of Cambridge, the Institute 
welcomes enquiries from prospective graduate students. we 
have a thriving population of graduates who contribute 
greatly,. not only to the stimulating research environment, 
but also to the life of the Institute as a whole. Additionally, 
graduates become members of a Biological or Medical 


Sciences Department with which their group is affiliated. 
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SCIENTIFIC STAFF OF THE INSTITUTE 


Professor / Reader / Lecturer Level 

5 year grant-funded appointment (maximum 10 years) 

4 year grant-funded appointment 

3 year grant-funded appointment 

Postdoctoral, within individual groups, appointed by the group leader 
3 year studentship within individual groups, mainly grant-funded 
Post-graduate, within individual groups, mainly grant-funded 

Within individual groups, mainly grant-funded 


Within individual groups or part of Core support; grant-funded 


Graduate studentships are supposed mainly by the 
Wellcome Trust or the Cancer Research Campaign but addi- 
tional sponsorship may be applied for from a variety od 
sources, including the Government Research Councils. 

Applicants should write, in the first instance, to the 


leader of the group whose work interests them. 


DEVELOPMENTAL BOL Oo Gy 


MEMBERS OF THE INSTTLUGE 


JOHN GURDON Kt DPhil DSc FRS, 
CHAIRMAN 


John Humphrey Plummer Professor of Cell Biology 
Foreign Associate, US National Academy of Sciences 
Member, European Molecular Biology Organization 
[Affiliated to Department of Zoology | 


BARBARA RODBARD BA 
Executive Officer 


ERIC BELLEFROID PhD 
EC Research Fellow 


KAREN BUTLER BSc 
CRC Research Assistant 


DEVANAND CREASE BSc 
MRC Graduate Student 


STEVEN DYSON BA 
MRC Graduate Student 


NIGEL GARRETT MIBiol 
CRC Research Assistant 


NATASHA McDOWELL BA 
Magdelene College Res. Fellow 


DHEVAHI NIRANJAN 
CRC Research Assistant 


KEN RYAN PhD 
CRC Research Associate 


HENRIETTA STANDLEY 
CRC Graduate Student 


FIONA STENNARD PhD 
CRC Research Associate 


ELIZABETH TWEED 
CRC Technician 


AARON ZORN PhD 
CRC Research Associate 


40 | THE WELL@GOME TRUS T AND) (CORNICE RR EB Se A RAG ei Ce Seyi caren late 


MICHAEL AKAM MA DPhil 


Research Professor of Developmental Genetics 
Wellcome Principal Research Fellow 

Member, European Molecular Biology Organization 
[Affiliated to Department of Genetics] 


From Ist Oct.1997, Professor of Zoology and Director of 


the University Museum of Zoology. 


SUSAN BEGG 
Secretary 
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Wellcome Research Associate 


CHUN-CHE CHANG BSc 
Taiwanese Government Graduate Student 
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BBSRC Research Fellow 
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Professor of Mammalian Genetics 
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[Affiliated to Department of Genetics] 
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Secretary 
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Wellcome Research Technician 


JOHN DIXON BSc 
Wellcome Research Assistant 
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VENKATA NARAYANA PISUPATI MPhil 
Churchill College Graduate Student 


ANDREAS RUSS PhD 
Wellcome Trust Senior Research Associate 


EMILY SCOTT BSc 
Wellcome Graduate Student 


GORDON STOTT BSc 
Wellcome Prize Student 
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Wellcome Research Technician 


MAGDALENA ZERNICKA-GOETZ PhD 
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RON LASKEY DPhil FRS 
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Secretary 
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first dose in restoring camp-dependent chloride secretion to null CF 
mice trachea. Gene Therapy 4, 1231-1236. 


JIANG, C., AKITA, G.Y., COLLEDGE, W.H., RATCLIFF, R.A., EVANS, M.J., 
HEHIR, K.M., ST. GEORGE, J.A., WADSWORTH, S.C. AND CHENG, S.H. 
(1997). Increased contact time improves adenovirus-mediated CFTR 
gene transfer to nasal epithelium of CF mice. Human Gene Therapy 8, 
671-680. 


KIBBLE, J.D., GARNER, C., COLLEDGE, W.H., BROWN, S., KAJITA, H., 
EVANS, M. AND BROWN, PD. (1997). Whole cell Cl- conductances in 
mouse choroid plexus epithelial cells do not require CFTR expression. 
Am. J. Physiol-Cell Physiology 41, 1899-1907. 


MACVINISH, LJ., GILL, D.R., HYDE, $.C., MOFFORD, K.A., EVANS, 
M.J., HIGGINS, C.F., COLLEDGE, W.H., HUANG, L., SORGI, F., 
RATCLIFF, R. AND CUTHBERT, A.W. (1997). Chloride secretion in the 
trachea of null cystic fibrosis mice: the effects of transfection with 
pTriall 0-CFTR2. J. Physiol. 499, 677-687. 


MANSON, A.L., TREZISE, A.E.O., MACVINISH, L.J., KASSCHAU, K.D., 
BIRCHALL, N., EPISKOPOU, Y., VASSAUX, G., EVANS, M.J., COLLEDGE, 
WH., CUTHBERT, A.W. AND HUXLEY, C. (1997). Complementation of 
null CF mice with a human CFTR YAC transgene. EMBO J. 16, 
4238-4249. 


PETERS, R.H., FRENCH, PJ., VAN DOORNINCK, J.H., LAMBLIN, G., 
RATCLIFF, R., EVANS, M.J., COLLEDGE, W.H., BIMAN, J., AND 
SCHOLTE, BJ. (1996). Cftr expression and mucin secretion in cultured 
mouse gallbladder epithelial cells. Am. J. Physiol. 271, 1074-1083. 


PETERS, R.H., VAN DOORNINCK, J.H., FRENCH, PJ., RATCLIFF, R., 
EVANS, M.J., COLLEDGE, W.H., BIJMAN, J., AND SCHOLTE, B.J. (1997). 
Cystic fibrosis transmembrane conductance regulator mediates the 
cyclic adenosine monophosphate-induced fluid secretion but not the 
inhibition of resorption in mouse gall-bladder epithelium. 
Hepatology 25, 270-277. 


TREZISE, A.E.O., RATCLIFF, R., HAWKINS, T.E., EVANS, M.J., FREEMAN, 
T.C., ROMANO, PR., HIGGINS, C.F. AND COLLEDGE, WH. (1997). 
Co-ordinate regulation of the cystic fibrosis and multidrug resistance 
genes in cystic fibrosis knockout mice. Human Mol. Genetics 6, 
527-537. 


Dik WE EOP MEN PAL) Bal OL, Ore, x 


Zernicka-Goetz, M., Pines, J., Mclean-Hunter, $., Dixon, J.PC., 
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